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Abstract of JP1 0322799 

PROBLEM TO BE SOLVED: To prevent the 

attenuation of a low-frequency sound band and to 
easily provide a device at a low cost by taking the 
difference of one of input signals and a signal for 
which the other input signal is filtered by an all- 
pass filter in the speaker reproduction of 2 
channels. SOLUTION: A first arithmetic means 
1 1 a subtracts left input signals Lin from the 
output of a second all-pass filter 10b and outputs 
left output signals Lout. A second arithmetic 
means 1 lb subtracts right input signals Rin from 
the output of a first all-pass filter 1 0a and attains 
right output signals Rout. The output signals of 
the first and second arithmetic means 1 1 a and 
1 1 b are inputted to first and second delay means 
12a and 12b and a time difference between both 
ears for obtaining the spreading feeling of sound 
is produced. Then, in third and forth arithmetic 
means 14a and 14b, the left and right input 
signals Lin and Rin are subtracted from the 
output signals of the first and second delay 
means 12a and 12b and the left and right output 
signals Lout and Rout are outputted. Thus, 
crosstalk sound components are eliminated from 
the left and right input signals Lin and Rin. 
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ISIS 1 tO:t-;i^AN°x ;i-^:/}^i^C)iM^ b M^AtsiE^ 

tan 2 aimm^m^ h <^mn t mti^x^m^ b<^m: 
msM 2 c?M'&^fiti^i^(7m^im^^'txmi&^ 2 o 

[000 1] 

[0002] 

[ 0 0 0 3 ] t C jS^. ift^^ 
W094/1 6538 (PCT/US93/12 

6 8 8 ) -f-tc , r ^#s^'^K»S.tA"^«t!feA:^i£ (sound 

IMAGE MANIPULATION APPARATUS AND METHOD FOR SOUND 
IMAGE ENHANCEMENT) J fy'^m^^ flX^-^h. 

[0004] ^<D=0mmi¥^m&u^mi&±-^mxu. 



h ^bifXi hOiXXf-Vi^^^^W^KXi . ^-^yY 

xj— -j<7i±m^£m^t^mx'h t , 

[00 0 5] tfz. Stmt-;^<7)mBi|t3^fft5r?gfi 
^^hm^<ni'ObLX. i^jL]y—f-^^bmitlh 

if:,tEmzmm-t^^ (^ttt^^ r^a^h-^'^j tv^ 

Sr^Dm-To ^WiliiQ, WXb°-7:?iOrBliO;2*.^-ii.#. 
[0006] 

[^BJi^'Mi?tLJ;3 t-r-SiSli] L^^L^:b-^^. iML 
^DflfiLT-XT^^^^imAS^a^A^ < L J: -5 t-T.^ 
{i. WzL\>^^\,±. A:^jy-x^mT'#^i^SjK(: 

[00 0 7] tfz. ±Miy^\^-^'-^^^m\<-^X-;'U 

s^x^mj^&mm^mf&L ^ o b^tiimiK^^mer)^^- 

(DSP) #coy h '>xT-r-«1t^fiSS&fflB!cL J: 

[0 0 0 8] ^:ix\ 3|s:f&Hgt7)ge<){i, 2f-^y^-;i^<7) 

K-o'Sm^ Hit T- :t Wfft 2: ffi AT S ^ ;^ f - W 
[0009] 

ASIii. laitcS^-Tiotc, £A^3«^Lini^Jfi6S!t 
tCJE t TKifeA^Jfi-^ L inCOffiffl Sr$lJ^»■r ^ H 1 cr>yi-— 

)W<xy 4 /V-^ 1 0 a, b ^ *rA;'3ft-^LintfoMiSl:t^iS 
t Tig*A;fjft-f - L i ncofiffi 'J f 2 to:t-;w \° 

1 Obi;, igm2£03i-— ^;l':5' 1 0 

b:^)^^,i7)ft-^i;iS:tAi7fi^Lini:Oi^^i: 0. 'c«^ 
SS:£m:^jfi-f-Louti; LXtiilJ-t^m 1 tOM»^g 1 
1 a t . ISSIl <7):t—-'WN°X 7 -f 1 0 aj&^^5<7)fi-^ 
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[0010] ±ieSI 1 M/^ 2 CO^— ;w^°X y ^ 1 
OaStXl Obi:LT{i:. l}X<7)yt-~)W<xy ^ iV-^^: 

ti. i5ijxifH2t;^-rj;3t:i. igswffii^ititf , e 

[0011] ±ieiS 1 2 1 1 a 1 

1 b ti . ^tLmi?"] {fM^ltia^T'«J^-r -1. i i: 

ISlO^iS^Sl 1 a{i. Mx.{S"ll2<?)^-;WN° 

[0012]^, Ulzm 1 at/|g2 <?35j--;kyN°X7 ^ ;u 

^' 1 0 0 b*i#^£t^:V^*|f^Sr#i.^. ^^Jft 

SgltO?l»^ai 1 a:i)>^>{i. ^Jx.{S"*A:^ft-^L 

m2«^^a:^Sl 1 b*-^.(i:, Mi-if>feA^im-^ 
L i A^Jfi-^ L i n S: L T^di-^^tf^a}:'! $ ^1. ^ « 

[0013] :itHmT<:ommzX h . BP*>. SA^Jfi 

L i n&y^-^&A:^ fi^ L i n a L T «M § fL S ^- 

b M.! >i i d 

:^ft-55- L i n t con ^ t ^ t f£#Ji§j5S;5>i^#(i^ t'm t X 

[0014] ititcML. *^BB<?5 i ^ -:^^0AS3 
fi-^i: , WjCOXtim-^i::^—Jlrixy 4 jV9X y 4 iV 

Six -I., cm«iy,T<7)aEijtcj;S, iP*>. 1 JJ^^r-yi^yN" 
ffl ( 1 8 OJS) t^jfi^i;. iS<i-l>tcaiiTIEfiffl ( 0 

c^tcmw. ^<^f) -y h:ty mmmt c x 'oi^^-^m-im 

x-mm^^iowMzh^ . xMmimcomt Lxm 
ti^ti. imz^ ^K-^mmixuimjE^com\^i,zhK) . 

[00 15] u-iX. mnki/m2cr>m%^^ki i a& 



MS*^'ffipft-& mitt's: -So t^-^T. *A:'3ffi-^LinS. 

[ 0 0 1 6 ] ^ri3, 1 7 ^ ;l^:5'SOfE31IWa 

( 1 ) xm^ixh. 

[ici] 

:ft6' = -2tan-i ( 60/0)3 ) -Cab-S. 
[00 17] itL^>|glc7)MfiC#Sl 1 at^i^cni^^^ 
fI-f-LoutSLy±ieig2cOMM:^gl 1 h'/j^i^co^tajj 
fi^Rout Sr ^fLm£S.Z/tcO 2 OCD;?. b°— T-S^ 

:£^wxb'-j;/i5Draio;2»^:&^5-r. ^m.^(r>mm 

[0018] *^9J«XT-b':t^11fe£A^S{i:. iuia^ 

1 1 1 ^3-i^com^-imm^-ti>m i <7)3i]g¥ 

e 1 2 a t . mmi comm^^i i 2 -^^i^cDm^ t tuiesr 

ti:tTa}:'J-r-S.IS3(7)«»:^Sl4ai:. mim2(^ 

iMM^f&l li)'ihcoiiitsimm^-t6m2cr,mm^fS:l 

2ht. mm 2 comm^fk 1 2 jf)^ i^cori-f - 1 tuia^A^j 

Lxai^Jf ■&JS4t7)Mff¥Sl 4 b. SrS(cfi^T«J5)c 
[ 0 01 9 ] m 1 St/Sl2c0gffi^S 1 2 a.RX/1 2 b 

fi, s5Paff#raii5r*it-r'i><. ^tL(>miM.r/m2cr)m 

®^S1 2 a&y; i 2 bSrr V^^HDSSTltljSS-r^^^ 
(i. m^cr)i^-^-/yrX'm^-ti>^til}^X'^i>. i<0 

y<-yyrlit. f—^ifiXti^ixfz^liZ. ^cD-r—^i 

tm\B\^-^-y y rcoh ■yT&SliZm^^^tstMz. iiitc 

m^j2.ttifzT~^t:imm^<-yyT commA ^zmibl 
fzmMt^^m^tnLxtajj-r^. ztii,z^>o. x^^ti 

[00 20] T-^-uymBixmim-h^^it. m 
1 mfm 2 oaffi^a 1 2 a av" 1 2 b , sp®®^ 

tffh LT (7) 1 <XX\± 2 iX(D:^~JW-^Xy /V^XmfR-t 

h^tt^x^h. ^commmmmmt. mm.miz&^L 
^^mmm^^-t^mm^mmwjxh^. tt^t. n- 

tmmxh^. -^r. ^mmxii. mmmu. mu£2 

^mMmmMnizj:^m%^ixrz. m-^x. 
ma. m:^mmmmi>zm'^-t6mtiii 8 o/x sm^co 
mmmmm^xmmx^ h . 
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[0021] -mt LT, 1 8 0 At s «g¥5l®^ttl^2r 

^~t^ ( 2 ) ^^TiZ^^-t. 

[ifc2] 

n (i:=l/2Q) RX/sltyyyXmM^ (J oo) 
[0022] ( 2 ) ^*^3 kHz, Wm 

2 k H z jffiai TiiaSlfcittv ^SfSffi^tt^^ LT I ^ 

[0023] <r<7)|g 1 at'^lg 2 (7)S5E¥g 1 2 a&Z/" 1 

2 £7)3i3g¥S 1 2 a^t/ 12h^mt^^bl>zX 
^ 1 S.tAB2coa®WS 1 2 aS.V 12b IzX-yX^fS, 

{f WflTS - 2 9 8 0 8 1 ^2r#.^§n/::V^, 
[0024] ±sd.m3M>'m4 <7)mM^m 1 4 aRt/ 1 

4 b {i, -eti^'ixM^iJfvafftililfffT-SlS-rS i t 

|g 3 <7)MS:¥I5 1 4 a . lll<7)g®#P5l 2 a 

4 b ti, ^4 COMM^^ 1 4 b *^^3COft-^;0^^>*A:^)fi 
I. o ; il m 3 at/J^ 4 l 4 a 1 4 b 

[00 2 5] Ztli^m3C0mn-^f5.1 4 eit)^(^<^^mt) 
m-^LoutS.V'±iBII4 t^^iff^S 14b ^^^cD^rai^J 
fi-§-Rout2r ^M'tC&RX/^co 2 OiT);^ f — ;i? f 

RU'm2coMM^$^l 2 a^t/'l 2 b^^rL=5:('^XT-^ 

[00 26] tfz. ^mimxT-u^t^mnkkMmi. 
HuiBH 1 comm^^ 1 2 a3e(»^>iofi^^M«§-itT Mia 

m 3 c^MM-m 1 4 a tcf**^-f-Slg 1 (^Mm^PS. 13a 

tfrian 2 ^o5iS¥® 1 2ht^ih(r)m^-imm^-^x 

tulBm 2 <?)«»^tcffi*&-r -1. IS 2 tfO^S«¥S 1 3 b t . 

[00 27] ±iaMs^a 1 2 aRt/ 1 2 b ti. Mtii 

'^^^m^Tmrnx'^ h . <! <r>m^\,zi.mi. m i Rxf 



IS2tOM*^S 1 3 aRX/ 13b {Ci5tt.|.ilS**:«)i' 

[0028] t/::. ^:t^ilifc^aSr^J;c{SV\° 

Sj«^LoutS.t/":&ttiSjfi^RoutSr#^-^ y^^)]M\,Z 5 
[0029] 

[ 0 0 3 0 ] El4{±, :^^m^MM<r)mMliZi^&X7-]y 
(:£A^]ft^LinS,U''tA:ftft^Rin) t^Xtl^ti^ 

Zcr>Xr-i^:^'^m&Ammi,zli. las^L^rv^ss 

l:^V*^<i>ii:i#i<7)fl:}ifl:l±vc c*i't!tM§ixs, i 

«omi®«EV c c {±, ffifiiR 1 aw^R 2 J; O^SiJS^ 

[00 3 1 ] ffiiffR 3 Rt/mnmm^o p i -c'^i> as 

£ASjfi^Lin^Sfi-r^>''«-/7rlllS§T'35l.<, |3I 

ffifiT:R4S.?>'Ma±MI>Sl50P2-C-fig^[lIiE#(i, *F 
A:^:ft-§-RinSrS«-r-S^^''y7T|llS&t:'S)l.o ^tl^.<7) 

^s'-y 7 T mmzX 0 . *A:'3m-^LinStX:feA:'jfg#R 

aSt^-Jpa:^14attt*&$ilS„ ±fz. MSmS^O 

p 2 >0>^^oft-^«± 1 y ^)i'-^iOh^ tm 

^ 1 1 b RlfUm^ 14b $^X§ o 

[0032] Vd^:^~)VJ^Xy ^)V^lOa.RlflOh 

^{znm-^ , 1 ;^:Jr-;^^^°x:7 ^ i o aRx/ 1 o 

b{i:|a|-co1iflg-C-*'9, ^<7)P«±I1 5 liJ:5j- 

— ;t^yN°x:7 l O a ac^'l O bti. ffiKR 1 O—R 

12. ^-^r^i^^ci oRt/c 1 im/i,zmnmm^o 
0 ^:iY Lxmnmrn^o p 3 ^okieA;':^^ ( - ) t^^t 

^OP scTj^m^XJjm' ( + ) (ctt*&SixS„ 

i±B I Astifg^^ixTv-^-So tTt. 'ms-mm^oP3 

h^Kc, EfeiR 1 lS.L';'^^■'^°i^^'C 1 1 ifrLXK^. 

A^3S^tc7^-hvs-.y^'§ix§ j;^ic:5ro-cv^|>. 

{iJPfftI 1 1 b tC, 1 <'K^-)Vr%Xy ■i)V9 10 ht)^h 

cofi-f-iiimsis 1 1 a iiz^fi^'tim^^ft^ o 
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[0033] MM-^l 1 a&t/l 1 b{i, -ttl-ttl^^ 

M:ii*ISOP i3&>^><:oft-§-S:M»:-r.6« Jn^Si i b 

^tifegs o p 2 >i)^ c^ft-sf ^ mm.-t h . 

[0034] tm.^ 1 1 a.mf lib cO«JS;T-S) 

0. ^opffl{iia6tc^-r« jiissii 1 a&t/-i 1 b 

\t. ffiKR2 0~R2 2. ^ r^ly 9 O 2 QmimMM 

1@^oP4tij;'9«Ji!c§t!.Tt^S„ -::^coA:*jfi-^ I N 

1 {i. fSfiiR 2 0^^ tTMSliififlO P 4 <?)KIkA:^) 

\,zm^^i\.h ffi^WA^fl-f- 1 N 2 « . ^ 
-rni^^C 2 0 Sr:A- LT^immiS^ffO P 4 cO^^KISA^] 
( + ) t:«*&S^tl.o S^:. mMm^OVAt-h 

tc. ffiii^:R2 2S.^^■^^>^°>'^'C2 0 2r^L•CSlEA^3 
1 a;&>^>COfl#{iiiffi^l 2 atCttJ^^;^!.^^ iQ^lgll 

1 b f)-h<nm^\t^^ 1 2 b iizm^^tih « 

[00 3 5] 1 2 a&t/ 1 2 b<i, -^-ixm*^ 

BJCO^ 1 2 oaS^SCC^JE-r-l. . Sffitl l 2 a 

JPS:||1 1 a;{?^i?,cr)fi-f-2:WSii#ra^itta®S-ti:T 
aiSj-r-i.^ a^^l 2 bti; , Juai^^l 1 b*>/i.Wft-^^ 

BifSB#^/^i(tjiM§-ti:TtB:ft^^« jlSSff 1 2 a&t^ i 

[0036] 1 2 a&t/' 1 2 b {S IS]— i?)«jS;T-S. 

0. ^Ol¥fflJ±@|7tS^-r, 31®^ 1 2 aSt^'l 2 b 
ti, ffiijiR3 0 — R3 3 . ^^f-^iy9<Z 3 O&UC 3 1 

Mt>"t;?I»:ii1i^oP5tcJ;D«^Six-CV^I.» A:'3fi 

I N{±. ffittR 3 0MWc^^y>°>'i5' 3 OSDiR 3 2 

^t/df^yN°ix^'C 3 1 ( PfflffiSittEl 7 2: 

#HS^fL^c(.^) ^rfrLT^gmtititlOP ScORK^v^tuSre 
^ (-) (c#t*^§^xl.i:i:i>tc. ffifiiR3 l^^n-L-CM 

fftSflflo p 5 co^^KteA^S^^ ( + ) i^zim^fi^ . 

OP 5:^)>A,tfO-fi-f-«. til:^fi-^OUTt Lx^hmi^ztati 
^tii.tmz, ®KR3 2^yrLT<RteA:^JiK^tC7^ 

fl-^{.±««lsl 3 atCf*$^SfLS, MM^l 2 b^^fbtO 

fi-^tijs^s 1 3 b tftiji^s a-s , 

[0037] WM^l 3 a&Vl 3 b(i, ^ix^'fl^^ 

mcom 1 2 toMS¥a(-*rjs-ri. , M^ts i 3 a 

ti. 31^1 2a;&>i?>i?)«-f-Sr««S-t^Tai^J-ri.<. « 
Stffl 3b{i:, gg^l 2 b*^ji>iOfl^^})is$ii:Tai 
:^-f--l> o iSSIff 1 3 aS.1^' 1 3 bJilHl— cTJif j^T-fc ^9 , 
-e<7)Pffl^ll8lC^-ro .in.'i^Sstffl 3aS.t/l 3b 



VRSrfflV^S;i:y&iT'#-g.o iOnr^Jil*ffVRtfOmt& 

^13 a.t^^cr,m-^iimM.^l 4 a(C#t|^§^§^ ^ 
fc, MS^ 13b A>i^(^mm±tm^ 14b Ctt^^^tL 

[0038] icO«Jj£(Cj;^X{S\ f3Ji.K^^fiffiflVR 
^tSil^'S. -1 1 1 J; T ^S«§s 1 3 a^V 1 3 b cr>mn 

[0039] JaMs 1 4 a&tA" 1 4 b(i. ^tl^'iv^^ 

BMc^m 3 s.t>"m4 (r>'mM^mzMm-rh „ jpsc^ 1 4 a 

(i, 1 4 a*^ii.«fi-^*^A, ^ iiiaiiifltlO P 1 

^><50fi^2r«St- Ja^m 4 b{S. M«tll 4 b;&- 

kcom^i}-'^. mmmmmo p 2 ^^^^c^m-f-^Ms:^ 

[0040] MM^ 1 4 aS.t^' 14b tO^jjict:* 

^<7)mmiim9i,z^-r. nm^i 1 ast/i 1 b{4 

m-(oms&xh^^ ^commi^meiz^.-to Jpfl:^i4 

aRX/14 b{±, fifii;R4 0— R4 2St/>1lffWlSO 

petciDm^saTv-*!,, -:trcoAS]m^iNi{d:, 

SKR 4 0 *:fl- LTMS:Ji1g§50 P 6 coRSkA:^!^^ 
(-) ^zmik^tt^. mijC^)XME^lN2lt. EKR 

4 1 ^i\-Lxm»mmmop ecD0KmiX:h^'?- ( + ) 
izim^n^. tfz. ^a»:titifffOP6/j^^>c7)ff^(i. 

4 2 Sr:fVLTSIgA^jS^fc7 ^ - ^v^^y ^ J; 5 

(i^^-r^o JP»:tsl 4 a:{)>^i>^O^i■^^i^-r^^°i^^='C 2 
JttA'ffiUiR 5 X'mi> y A/U^m^iiYLX. tEtUMi^ 

LouttLX^\-W4Zliitli^tL^„ ttz. J[lS§5l4b*> 
A. tOft-^i i^-^-^N'i^^CS Steffi til R 6 T-JiSc S ^ yl/ ^ 
mii&Sr^n-LT, ^liiijm^RoutbLX^i-miziii:h^ti 

[004 1] ifL^>sai:^)m-^Loutmv^Tm:^jfi-^Ro 

[0042] a±.cDX 0 iz. ^cr,mmmMizxtn^. 
<. AJ:v~:^cr>m^^mm±'mm^j:<wmx'^^. 
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[ 0 0 4 3 ] ic^ll)5S<50fMtf^SX-fl--:tWm 

W^ei LTinm^ 1 4 atCtt|A^^^ ««fsl 3 b*^ 
^crim^lix^ >y S W&^S LXMM^ 14b l.C#t$A 

[0 044] <rox-< -y^sw2:^:7tc-rii«s\ JnfftI 

1 4 a at/ 14b cO^KteA^Ji^^ ( + ) Ui^U 

-/f-swS:^>-t-rii(f Jn»lll 4 a,s.t/;'i 4 b 
(55MKSkA:^j5S^ ( + ) izlttmm^i 3 aS.t;= l 3 B;6^ 

LX9\-mziiiti^tL^<. ^coig^. ±MLrzXol,z. x 

[0046] tfz. iMLfzmmm^mxu. m i &t/ 

m2C0:^~/W<:^y ^ 1 Oa.RX/1 Ob^;LTl<X 

[0 04 7] tfz. ^mtfzmmmmTit. r-tny 

LtztK fi^^fi-mmxism.-t^^ithx'^t. zco^ 
mmDSP'^cpxjim^^tzvy h^yx.rmmiz 
i.-^xmux-^^. 

[0048] mz. ±mtfzx^u^'^mm.:kMm^m 

mLrzmiM!kki^.^7-J^comiZ'::>\^X . lllOSr#Blt 

1. ^fiS^i^'j.-;^2. X7'V:tt!fc*:^a3MWcxu 
— 4 S.?/ 5 1:: j; DlitS^iiTV^-g, « rjyh'A— 1 (i 
MID I X- ^ ^ Wii^ 'JjL 2 (CM S „ J- 
-/l-2{i. ^fitJtM I D I x-^tla^-^T. SA^Jfi 

L i n&t^:-:&A:^J m-^ R i n * ifefig-f" S , CI A:^jm 

A^a3tc«*^s^x-&« ^LT, *xx^^#fmA^ 

•9. £m;'3fi-f-Lout&ts":feai:^]fi-i-Rout>6>^§#i 



nfc W(c i -> T j^Bg;$ ft -I) mmi^^cDX \::—ti 4 ai/^ 

[0049] ;co#m*fc^i^XT-A-C{i. nyt" 

i— 1 t^t^Wm.'^-J a.~)V2l,zm I D I f—^^WM 
•t^m&h Ltzi^K MIDI T-^'t:=ISS$tL-r, 5iK« 

-:^'SrfflV->^,l t>Oi'T-g:-l.o St'^, 3 > e a - iS' softie 
MtC. :tA^3S-^Lint7-:6-A:t]fi-f-RinS:^^-r 

^m\^hztis^x^h. 

[00 50] 

^^m^mmz i. mi , 2 > b° -Tif 

[iiffic7)ffim=tiMBj] 

[HI ] 2t=5&Bjtoxx^^wfm::^^a^Maa*fic^-r 

[112 ] if.W^(nx'fVi^^\m.i<&m(r>W. i at^m2 

[ H 3 ] i^wmy^^^^^mkKmmj^^w. i a^B 2 

[114 ] *^sji^o|liFfe«ffMWSI>X7^k^Wf«teA^ 
at^«j£Sr TK-r -y ^' H-C* S » 

[US ] I14l;i5ft^ l}3C:t— -'W^°X7 1 0 aS. 

l/'l 0 b<7)fti5eSrS^t- Eff^EIT-*^. 

[116] ll4t:i3tt'S.SD^Iffl 1 a&i;; i i b^offi^^ 

*-riiis&iiT'3^-i.<, 

[117 ] ll4tCi>ttl.S®lll 2 aS,?>'l 2 biOafiSc^ 
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